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DETAILED ACTION 

Allowable Subject Matter 
Claims 1-3. 5-8. 10-21, 23-31, 33-36, 38-48, and 50-52 are allowed. 
The following is an examiner's statement of reasons for allowance: 
Following is the original rejection for claim 1 : 

Claim 1 is limited to a method for canceling echo for a communications 
device comprising; storing an existing filter coefficient set; Laberteaux discloses 
setting a non-adaptive filter to a default coefficient set (figure 3, step 80 and column 4, 
lines 60-62). Periodically calculating a trial filter coefficient set; Laberteaux 
discloses adapting the coefficients of an adaptive filter (i.e. trial filter) (column 4, line 66 
through column 5, line 6). Processing an echo-containing signal over a 
predetermined time period using the existing filter coefficient set to provide a first 
echo-canceled output signal; Laberteaux discloses a non-adaptive echo canceller 
with enough taps to process the length of an echo (i.e. predetermined time period) that 
uses its loaded coefficients (i.e. existing filter set) to produce an echo replica that is 
subtracted from an input with echo to produce echo compensated signals (i.e. echo- 
cancelled outputs) (column 3, line 65 through column 4, line 14). Processing an echo- 
containing signal over the predetermined time period using the trial filter 
coefficient set to provide a trial echo-cancelled output signal; Laberteaux discloses 
an adaptive filter (i.e. trial filter) with enough taps to process the length of an echo (i.e. 
predetermined time period) that uses its coefficients to provide an echo compensated 
signal (column 3, line 65 through column 4, line 14). Laberteaux discloses calculating 
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ERLE values involving both the adaptive and non-adaptive filter outputs (column 4 ( lines 
38-57), andjdiscloses that ERLE are averagedover a predetermined number of 
samples (column 4, lines 54-57 and column 5. lines 7-18). Therefore, Laberteaux has 
been shown to disclose all limitations of the claim with the exception of calculating a 
first energy value of the first echo-canceled output over the predetermined time 
period; calculating a trial energy value of the first echo-canceled output over the 
predetermined time period; calculating a trial energy value of the trial echo- 
canceled output over the predetermined time period; Sih teaches that ERLE 
represents the amount of energy that is removed from the echo after it is passed 
through the echo canceller and should be calculated using short-term energy averages 
over the value N, which represents the filter order (i.e. predetermined time period) 
(column 8, lines 27-55 and column 6, line 63). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to perform energy calculation of the 
echo-cancelled output signals of Laberteaux using ERLE with short-term energy 
averages as taught by Sih for the purpose of providing the preferred averaging method 
of ERLE calculation of Laberteaux. Therefore, Laberteaux in view of Sih have been 
shown to make obvious all limitations of the claim with the exception of determining if 
the echo-containing signal is dominated by echo; Vahatalo teaches correlating a 
signal outgoing to a signal path and a returned echo (i.e. echo-containing signal) to 
determine if an echo exists on the returned echo based on the location of a high 
correlation between the signal outgoing to the echo path and the returned echo. When 
the peak of the echo is found, an adaptive filter is centered on the peak of an echo so 



Application/Control Number: 09/595,518 Page 4 

Art Unit: 2644 

fewer filter taps are required to perform an echo cancellation. It would have been 
obvious to one of ordinary skill in the art at the lime of the invention to correlate the 
near-end speech with echo and the far-end speech of Laberteaux as taught by VShatalo 
for the purpose of centering the filters around the peak of the echo to reduce the 
required number of filter taps to perform echo cancellation. Updating the existing 
filter coefficient set with the trial coefficient set where the echo-containing signal 
is dominated by echo and the trial energy is less than the first energy; Laberteaux 
discloses transferring the adaptive filter's (i.e. trial) coefficients to the non-adaptive filter 
(i.e. existing) coefficients when the ERLE of the adaptive filter is greater than the ERLE 
of the non-adaptive filter. Because ERLE measurements are inversely proportional to 
energy (Sih, equations 6, 7, and 8), this corresponds to transferring the coefficients 
when the adaptive filter's error output is less than the non-adaptive filter's error output. 
Laberteaux also discloses performing the transfer of coefficients only when the ERLE of 
the adaptive filter is greater than any previous ERLE recorded. Thus, the transfer will 
occur when the filter is removing echo that is dominating the input signal better than any 
other configuration used. Therefore, Laberteaux in view of Sih and in further view of 
Vahatalo makes obvious all limitations of the claim. 

The new limitations require the following analysis in further view of the above 
rejection: 

Claim 1 is further limited wherein the step of determining if the echo- 
containing signal is dominated by echo comprises: capturing a predetermined 
number of samples of an echo-causing signal and the echo-containing signal 
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over the predetermined time period; Vahatalo discloses sampling the incoming (he. 

—echo-causing) and outgoing (i.e. echo-containing) signals (column 4, lines 9-12) so 

enough samples exist to model the echo pathway (column 5, lines 47-49). Calculating 
a correlation function between the echo-containing signal and the echo-causing 
signal over a correlation window; Vahatalo discloses using these sample vectors to 
calculate a correlation in a window (Abstract). Calculating a first value using the 
correlation function over a portion of the correlation window where echo is 
expected; Vahatalo discloses calculating a highest sum that is a sum of correlation 
results, and where this maximum sum occurs echo is expected to be present (column 4, 
lines 4-44). Calculating a second value using the correlation function over a 
portion of the correlation window where no echo is expected; Vahatalo discloses 
that after finding the highest sum, those values are set to zero, and a second value is 
calculated, and that sum should be lower than the previous sum because the echo 
should have been set to zero, thus no echo is expected where this second sum is 
calculated (column 4, lines 4-44). Computing a status indicator as a function of the 
first value and the second value, the status indicator used for determining 
whether the echo-containing signal is dominated by echo; Vahatalo discloses that 
when a first calculation is made showing the center of an echo and a second calculation 
is sufficiently lower than the first (i .e. status indicator) proving the center of an -echo (i.e. 
determining domination by echo). 

Claim 1 is also limited wherein the second value is a baseline value and 
calculating the baseline value comprises calculating a Root Mean Square value of 
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the correlation function over the portion of the correlation window where no echo 

—is expectedr VahStalo discloses calculating a first ^^max-to detect eeho (eGlumn 7 r iines — 
25-65). After the measurement is determined, a second max is measured with the 
values constituting the first max being reduced (Le. no echo is expected). Even though 
the method for detecting echo disclosed by both the applicant and VShatalo are 
essentially similar, the fact that maxes are compared instead of deriving a peak-to-RMS 
value differentiates the application from the prior art. 

Peak-to-RMS measurement is a common metric used for detecting a signal 
above a baseline, however, the prior art does not teach using such a metric to compare 
the results of a correlation function in the detection of an echo signal. Therefore, the 
prior art makes obvious all limitations of the claim with the exception of calculating a 
Root Mean Square value of the correlation function where no echo is expected. 
Therefore, daim 1 is allowable matter. 

It follows that all claims dependent on claim 1 are allowable. 

Claims 17, 25, and 44 include the same limitations of the method for determining 
if echo exists in an echo residual signal as stated in claim 1 . Therefore, claims 17, 25, 
and 44 are allowable for the same reasons as daim 1 . 

It follows that all daims dependent oh daims 17, 25, and 44 are allowable. 

Claims 4, 9, 22, 32, 37, and 49 have been cancelled. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Such submissions should be dearly labeled "Comments on 
-Statement of Reasons for Allowance— 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter F Briney Hi whose telephone number is 703-305- 
0347. The examiner can normally be reached on M-F 8am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Forester W Isen can be reached on 703-305-4386, The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



Conclusion 



WFB 
4/15/04 
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